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GAA ACA ACT GAA TGC ATC CAA GGT CAA GGA 
GAA GGC TAC AGG GGC ACT GTC AAT ACC ATT 
TGG AAT GGA ATT CCA TGT CAG CCT TGG CAT 
TCT CAG TAT CCT CAC GAG CAT GAC ATG ACT 
CCT GAA AAT TTC AAG TGC AAG GAC CTA CGA 
GAA AAT TAC TGC CGA AAT CCA GAT GGG TCT 
GAA TCA CCC TGG TGT TTT ACC ACT OAT CCA 
AAC ATC CGA GTT GGC TAC TGC TCC CAA ATT 
CCA AAC TGT GAT ATG TCA CAT GGA CAA GAT 
TGT TAT CGT GGG AAT GGC AAA AAT TAT ATG 
GGC AAC TTA TCC CAA ACA AG A TCT GGA CTA 
ACA TGT TCA ATG TGG GAC AAG AAC ATG GAA 
GAC TTA CAT CGT CAT ATC TTC TGG GAA CCA 
GAT GCA AGT AAG CTG AAT GAG AAT TAC TGC 
CGA AAT CCA GAT GAT GAT GCT CAT GGA CCC 
TGG TGC TAC ACG GGA AAT CCA CTC ATT CCT 
TGG GAT TAT TGC CCT ATT TCT CGT TGT GAA 
GGT GAT ACC ACA CCT ACA ATA GTC AAT TTA 
GAC CAT CCC GTA ATA TCT TGT GCC AAA ACQ 
AAA CAA TTG CGA GTT GTA AAT GGO ATT CCA 
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ACA CGA ACA AAC ATA GGA TGG ATG GTT AGT 
TTG AGA TAC AG A AAT AAA CAT ATC TGC GGA 
GGA TCA TTG ATA AAG GAG AGT TGG GTT CTT 
ACT GCA CGA CAG TGT TTC CCT TCT CGA GAC 
TTG AAA GAT TAT GAA GCT TGG CTT GGA ATT 
CAT GAT GTC CAC GGA AGA GGA GAT GAG AAA 
TGC AAA CAG GTT CTC AAT GTT TCC CAG CTG 
GTA TAT GGC CCT GAA GGA TCA GAT CTG GTT 
TTA ATG AAG CTT GCC AGG CCT GCT GTC CTG 
GAT GAT TTT GTT AGT ACG ATT GAT TTA CCT 
AAT TAT GGA TGC ACA ATT CCT GAA AAG ACC 
AGT AGC AGT GTT TAT GGC TGG GGC TAC ACT 
GGA TTG ATC AAC TAT GAT GGC CTA TTA CGA 
OTG GCA CAT CTC TAT ATA ATG GGA AAT GAG 
AAA TGC AGC CAO CAT CAT CGA GGG AAG GTG 
ACT CTG AAT GAG TCT GAA ATA TGT GCT GGG 
GCT GAA AAG ATT GGA TCA GGA CCA TGT GAG 
GGG GAT TAT GGT GGC CCA CTT GTT TGT GAG 
CAA CAT AAA ATG AGA ATG GTT CTT GGT GTC 
ATT GTT CCT GGT CGT GGA TGT GCC ATT CCA 
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AAT CGT CCT GGT ATT TTT GTC CGA GTA GCA 
TAT TAT GCA AAA TGG ATA CAC AAA ATT ATT 
TTA ACA TAT AAG OTA CCA CAG TCA TAG 
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3. 

■*-*-KFJ, ->7t fri-ft r **K5^ k iff 

as L£#ttK J3^T*«fllfc*fcis»3-*4 * 

«S7-U X TriHGFj fcBft^". ) fe»JfflirT-ift.ffi.*Jfll 
5ft J: 13 H V* fi L {'< 4 t > f * * ;u >; - 
(Biomed. Res.) 6 $ 231 F (1985) ^u r ^^^''i> 
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> 9 -fe ^ "t - -7- (Exp. Cell. Res.) 166# 139 K 
(1986)). ijr#r#J*>Ti#.-^$£5t £ L X tt&t 
h Z. £ UJ£5& L tz («*KBe63-22526#&tt&U p 
'J * - -f J> * 7 9 V - it >v < > ^ * -r * V ~ *> 3 

> (J. Clin. Invest.) 81 £ 414 K (1988) ) . 3 h K 

tz (!rfs*aiW«(^K?i-209449-?-)^y f ^>r * + 

'y 3 > (Biochem. Biophys. Res. Comuri.) 163 # 967 
KU989) )• 

234<B^>7 * J&frhtth hyk^-f* VI O^IiSS? 

tiiaaifr^ft < £ 1 4 tf#r 

-sc £ Z#mt 1"*. lin^rf* K»i± ■>' 

*;U7 / K»*(S-StSt)i:i Stf-frLT-BO . 

<b flT ^ -6 >f * '/ S # -f * 7 * -S * 

ft, i; ^ _ f- zj I — j. y — > 3 > (BiocherrL Biophys. 
Res. Comun.) 163^ 967 M (1989) )„ *• ^ ~f + K« 
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<n it<=*i± H«3L0* La^/f l'^«i:ilCco/: 

w co hHGF SSI ^i^^W^c 

tfiot<4. L<= ^ *b hHGF£fiR<0£# 

Ac i±$*<n hHGFS&fc fc-f 

x, *«)*;:ftti:ff«t4hHGPlfijrofflfi 

- 19 - 

*> ft <n iff * ft tt £ * U t ^ * # 5 

t . * fchHGFSSJt*** 
ft £ J: & R <o ffi^m iS A*ffittlt» K at S T *> 

x (/ , Saccharomyce3 cercvisiae £fe Escherichia 

coii ya-21 ttt«t* :H*ib*4 

tmamoixif cho»/&, cos*ste, 

L«BJ&. v> X C127HBJ&. -v X FM3A48J&9* 
jr^T±Eitfi5* 5 :H^iL^. 

i" DNAE?l*USi fit ->r*-/H*E*ITfcfc*> 
1 * <b 87 # 9 , 1 <b 93 # 9 * 3* tr * A ft ^ 
hHGFitte* **ft!*5K*A'r 4 2 tc -t *) , J$£ 

ffihHGFasK^nsa^t-^je** 



*5H¥ 3 - 285693 (6) 
tfr*??***.*^*:. ~ <o £ & (i A «: , a? M 

4 ;> * f * S& *!> L £ S5feff^^^ti»? 
jma^^ofljtlCc hHGF 3 =3 t *3 

If c Lfc hHGF«*Jf5££^ 

*-?*£E8#*b[i. hHGF$6K*&£i. 

«fclt*Lfc*** ::*3§WK*rffi4hHGFS3 
* <: =x — 4 it fg 7- * 3" tf£3R^ * * - *»f £ 
C«»L hHGFSfiKwea^^Hfe^ Lfc. 

hHGF *T 4 fcR^* 9 --cra*«UB*J& 

*IE*L, LT hHGF 

tiiti: t t^Uttti hHGF 

hHGFSaK<0I*£SO*:*!>K(i. 

- 20 - 

w/n^-^-TiftK hHGF SfSf^-ftt fcli 
-£ffl5?3 7 < y KK?I«: 3 - r 4 DNA»rtf-**rt 
4. 

-f u — $ — c L*C(i. tt^tO^o-t-^-jfr* 

*i>*nf-3j-*4 > it ft ^ 7 n 
Lv\ zco7*n*- * -oTili: 
/H»Ef«**tf *^J»^hHGF itis 
?-^DNA»#fce^*JKttoTJ#A+&. -co 
Jft-fr, hHGF it iF- <D DNA K?H"<r2-3C^ J S'L 
/,-U^ALtU^L, i fc, hHGFjt/sT-W 
DNA Bffro 5' ±««tc y^^-^-t^^-LTt: 
DNA»fM-t:M^t m^]^Ut2-3fl^ 

±KhHGFit / E^-t: U, * « Tift ^ ^ V T f - 

SV40DNA, s-/d tf >itfr : ?- i l± > ^n^^- 
±4 l l 7 7 - MfcRftri* hHGF 
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fz, KHGFi8f£7- K 7~ n '= - i - ttt^ - ^ DNA 
iTn 2-3 IS ^ >fA;:}«At4^i£tffl^^* 

x 15 & # ^ ? j-tffiv-cl&fcMfc'aixtf 

CH0Mi6*}&X«s:ft-f" 
ffl^4:ci«ai Lv> 9 

* * - <0 # U rf-MbSflteTitKAH^rai 

aw-*- * -iifK^^^osij^^7 * 

iifiR-? - *7 - fc L T 14, > H y U * -fe - h lt& *r 
4i4 DHFRitfrT (yt-tH 7** U*x?;< 
UD-V-(J. MoL Biol.) 1599 601* (1982)), fit 

MoL Appl. Genet.) 1 * 327 * (1982) ) , S =* 7 x 
J 5- EcogptaST- 

(7~ o -> - -T 4 >/7>Kt'>at^TAfi-* 
7t^x>^ (Proc NaU. Acad. Sci. U.S.A.) 78* 

- 23 - 

* tr-m^Kfe^tiftOi&t-C * 14, #20<§fc 

v 7 i* & ( fcT * * * ^ - (Virology) 62 * 456 K 
(1973) ), xi/? ^D4<L/-y3 Vft(> , t-t/t'^ 
7 / >7U>/W*n'/-(J, Mcmbr. Biol.) 10* 
279JC(1972n** ff ¥tf f>*t***. 

ITU, MEM, RFMI1640 4 f 5- 

io%nnr*#£T<> L<(4a^*o-r>->i»j>, 

f* > *t*f>. S 7 > X 7 x ^ «#flET, t 

hHGF » S Jt*«£LT^ 4 
±7**c hHGF 3 a - t 

- 25 - 




3 - 235693(7) 

2072* (1981) ), / -7 ^ -> > fr^ t 

3- i. h hph it 15 ^ ( ^ > + i 7 -t ^ ^ ^ * c > - 
(Mol. CeU. Biol.) 5 * 410 * (1985) ) 9 * if ^ K 
a. w * 5> *3#Si*££^*« 5* ±ftfl ^ t± 7 => 

SV40 33**3 7*3 *- 9 - 
*<ff A 2 KT*> >) , fcif^itS* O 3' TS1 

* * - tzjisaw x n fcilHK^- a - it's 

|^«37-A-^t4'<^ ? - #J i. tJT pSV2neo 
(■;t-t)Vt7*l/*i9T7M K v> x * r * 

* X (J. Mol. Appl. Genet.) 1 * 327* (1982)), pM 
BG(IOy - (Nature) 294 * 228 * (1981) ) , 
p3V2gpt (7* n *s-T < y 77 > F + s + 7 iJ 
n-t 7*t 4 i > X (Prec. NatL Acad. Sci. U. S. 
A.) 78* 2072* (1981) ), pAd - D26 - 1 ( v -r - + A* 

* 7* !✓ * a ? / * n - (J. MoL. Biol.) 159* 
601* (1982)) (J. Mol. Biol. 159, 601 (1982)) 4 f 

4- hHGFafc^-OlSSl^ * *-fc&K-fiJ89tiE 

- 24 - 

hHGFS&«^r^O^*i:tf 

's/<VV-t7Tn — ^, K o * "> 7 ^ M Y 

t L < 14 eeSft <t t^D7 7 >*«r*ftA^*3-*^ 

1 

[I] hHGFSSK«9i7 f ? a s K*>WM 

H3atChHGFS^It%^7'7 X 3 K^SSK^ 
ft t^t. hHGFcDNA(/<-f * *r X * n> • T > K * 

(B.B.R.C H 163 * (2)967M-973S (1989)) €r * 
O BamHI-KEnrrr>tr 4 ^ *> hHGF S 6 HI 8R 3* 
te* ATG X *} 27iS«±ir u (75 Bam HI ^0»f * 
ih3 K > TAG 4 0 8ift£±ftO KBnI«3 3lr*iT 

. 26 - 




*3«lJ***'<--r**) 2.3kb <n BamHI-KjenI 8r 
^•^t/^n; - pUCHGFlDNA ( ' * L- 

4a7--?3-->yj , =; - ;u K • X ~f > ^ . 
,>_,<_. ^ , ; _ ^ 93 ^ (1982 j 

*^i*7*7*5 K DNAlOyg Ktt^fWIRS* 
*K2nlT£J»fU » i> DNABr* ttticKtt 
w » 7 x J - ;u - 9 a □ ;h u ftjj iii £ 1t ^ „ x. 9 / - 
A'itiRK «t O J* DNA Br* tfflli L 10u«*>*Ki8 

$ <b K Z <n DNA Br *5 K^n 1$ Bf K * 3 BU; 

K > TGAJR BamHI £JBr * €r 

*tr 32fc£co£-£ 'i > * - * Maniatis £ «0 £ & 

cr^eu*jL^-.^n-^>^j, a - * k ■ x y 

'J > ^ 7 f- 'J - , 396* -397* 

(1982))Kfc^i*A L 

»fc *Lfci&H«E»# J: >) ; K DNA * Iff & 

(f^U^i?-.?n-z>/j , 3 - K . x 7* 

- 27 - 

ti^ Uffi^ *rfr**S *± Sma I 

* / - *i£RK. J: •} tftK L£ e wii^ 400 y< 50 
mM y 'J X -**(pH8K lrnMti^^/ * -> 7 a 

7 t * --e bap - ioi) i -3- — 7 h easira 

U 65*CT30»«SC-fcltLR*»<tfc3<:ffr3 

fc. c<oRic>«th 7 x y - A< • 9 D D * A- A 
ttttiti^y-^itKKJ: ij ME DNA L 

±K*>4*KPJRLfcpKCR'<* DNA Br* 

0.01 ug £1»ao¥T***4t3*i.*hHGFcDNA ^ 
Bam m Bf# 0.1 ug * ^ tr ifc (66 mM h 'J X - 
J*BtpH7.6. 6.6mMa^/*'>'>Al0inM^f- 

* X U 4 h-/U, 66 p MATP) 20 y« * K X 14*C T 
12 5#M T4DNA 'i 35T- * (X**5 LGA-101) K «fc 
ae-frRJofcffofc. wtfDT4DNA 'J 

io tm^xxmm hbioi *$lww 

Ktt^KIEIftU 7 > * ->»;><: 50 ug/m< 




fcM¥ 3 - 285693(8) 
■; ^ r . ^ - - ^ # 7 k 'J - , 93* (1982) ) H 

*i=ttr ? 7 5 K DNA 10 yg * fltfcC&^ffja 
»*BamHI-C^r: Z « H » * 5C ?« «■ 
1.0% 7^"-^/^:: o T^^^Kj «r-T * z t 

i 0 § ft <n M £ 3 h* > ATG <b *^ ii. = K > TGA 
hHGFDNAafftf-*'*? ^-^Og^^^^ 
DNA M" i ^« t o Mamatis b <D ^ & ( t * u 
+ a^--^n-->rj, =/-;UK-X7* , J/r- 
. ^ ^ 9 v i; - % 164W (1982)) iC 56^*7 ^ 
n-^y;v»)t^c»l«i:t4 hHGF it f £ T «: 
3 - Ktift 2.3 kb *3 Bam HI - Bam HIDNA Bf M" 
*«»Lfc. ?#fi>*tfeDNABfM-«**«"«ttUft 

KlfJtt DNA Bf M" <r ffl It U 10 w f « tK fr* j» ft? L 
tz. 

-15, R^f? 9 - pKCR(7*n v - r < > it • 

(Proc. Nat, Acad. Sci.) 78« 1527 (1981) ) 0.05 yg 
- 28 - 

Z ft h <D fe^ x * Maniatia b <D U j£ ( T * ^ 
^j.7-^n-->^J, 3 - ;U K • X 7* >; > r • 
.7-f 7 h 86M-96M (1982) 

^ti:^;^, ^ - P KCR^ 7*3 

^-?-H'J7f-U-/3 > Mft « * M k # 
«f 4 Wa»*SmaI93»f»ffi^ hHGF it 
Jfil^rft]k:-at^ Lfzzf? A l K . pKCRHGF-2 7* 

[II] hHGFSfi»ttt^WC«gi-t4Maa«ctf53l 
t# 

*Jfi^f 1-[I]^J: »)fl£K&ntft|l^^ ^ - 
pKCR(7*n ->-f>^.r^ ^tf a?A-7* 
f^--^r-^'C^>'X (Proc. Nat. Acad. Sci.) 78 
* (2) 1527£ (1981)) (QtmmiK Bam HI Bf ffi^ 
U HHGFcDAN A f Zflff A ?ftfc7'5 X S K pKCR 
HGF -2 $: Maniatis h <r>1? & ( \ * \s * * J - - 9 

9^^')-, 86M -96Jf (1982)) i;fi£^ffiftx 
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DNA *X*K*4fc. 

-^KeiaafcaiJRfl^ - * - * = - *t 

K pSV2neo (->* r-tH"*7 r -77 r 7 
v k . * f- w ? x (Journal of Applied Genetics) 
1 * 327 J? (1982) )**1-4ftfci.<*<0£»iII**J: 
!/ pAd-D26- 1 (•/T-ti"^tr^U + i7-^' 
4 ic u *s — (Journal of molecular biology) & 159 
*60lK (1982)) 31* e>« 

it <0 Maniatis h <V 7: £ K v> |* 7* ? * 5 y DNA 

l|f,^^£«^m^ K DNA * ffl ^ T 
Ausubel h<njj& (ii U > h - 7a h ? - )i> < 4 > • 
^l"*^?— — (Current Protocols in 

Molecular Biology), ^ »; - > ■ '< f s ) 'J *s > 7 ■ T 

(Greene Publishing Associates and Wiley - Inter 
science) 911*~9-l-4* (1987) ) * S ^ CHO 

Iftcr A^Ktefc lt CHO H^^lKCiL 

- 31 - 

»t-CSfi'C 1 30 55'!a!t»a Ufc, FCS 4< 10% 

COj # & T , 37°C r4-5)*H#*Lfc. * K 
i/^-U^^JftjfttljtSSmfWl XTBS + + 
( 1 X TBS ;25mM K 'J * -&3fc(pH7.5K 

140 mJrfAftt h 'J •> SmMAlfc* V 7 A. 0.6 
mM»tt^:tMJ0V 0.08 mMA^*^ 7 
A. 0.08mM£4fc*** r *->'>A)T«fc*ife*l^ 
1 + LA:*, $r «; * n - /u 

20% # Kj 1 X TBS + + fcft 5ra^, «B Kg U 

iat l-2frM»«U ±»*I**L*:. * 
<0 ft 5 m; <01 X TBS+ + fcte T » ft ^ fft^^* 
L , FCS 3** 10* A o ERDF * it 10 m« «r *> * - 
Ui:A*iT5%C0 2 flf€T, 37'CT*«Lfc. 

<^ 1 XTBS++fcfcT«&*&*L;t:fc, WffltUh 
V "/■✓^-EDTA ^tt)2 met M 

jfiT 30&*ft S V 7* •> > - EDTA 

tefttRfc*, *rt*e> 5#&CFCS^10%Ao£ 
ERDF * * 10 * •> * - U K A ^ T HI Jfc * f f i f 




3- 285693(9) 

B££:fcrt) * f 10% kntz ERDF i& ifc (**I4*fcK) 
4> "? CHO .«9St-=^ = >7;u-^SCc * 4 

K DNA»* fcft3Df 4 4 ( , S* DNA fi"? *> * 

ifSg9cm^)yt-W-tti;o? 300 u< ^ 2 
xHEBS»*(2xHEBS?Sft;1.6**<t-r h 'J 7 
A , 0.074* ai-ft * 'J 7 ^ , 0.05% #&;fc*r S 

7 ^ 12* As 0.2% f^X h n-x, 1%HEPES 
(pH 7.05) ) t 10 wg <n 7* 7 * ^ K DNA H X f 1 ug 
fiO pSV2neo 7* 7 X 5 K DNA , 1 ug O pAd - D26 - 
1^5^ K DNA «: flQ x , il£E 2 £ * T 570 
i:^fcit/:i««tx-^> K JU 7i**i>tf * 
1-4. &K»DNA»ttC 3Ou*«2.5M<0*<t* 

- 32 - 

«C K * *t T « *J G418 (G418 ft Eft A (GENETICIN) ; 

GIBCOt) <r 200ug/m* 4 4 ^ "5 ^ J&n X 

r*S«*«t*t^:. 10 B^ftift LfcflF*.f4 

*»ofcG418K»tt*>*fc«:l&ttU 

R <Dl\tf& X * 3.1cm* <0 24 ^<Oi&*HH <r ffl , 

ru ^ rt FCS 10% A r> tz ERDF ^ifelm^t 
*4-t*7BWi£*LfiL£. 

Va±<Oi«3a^^lli«: FCS <r^i fc^ ERDF^* 

V ^rft)-r 50 uf U&'L'fttt UT^O^*?^r3l5 

L hHGF5aKo£3i**ti2L£. 

f fc, Gohda h<?>7i& (x^*"<'; 
;w - 'J +r - f- (Experimental CeU Rescerch) 166 € 
139M - 150R (1986) ) tC X *? hHGF 1* t *J 5£ L 
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u ; 7 v-fe-f £*t7^hHGF5£Jt05e«*ff~> 

27, B-102 
2 

[I] hHGFilfs^^^r * * - frffi^T 

1-[I ] i:X 0 ttfc Lfc, hHGFit'S^fc 
* - pKCRHGF I 3 7 x ; - ;ue**t 

K pMBG (Nature 294, 228 (1981) ) * # f 
il^i^O^aifr^ Maniatis ^<0 7j 

!*KttV'8(7*?* I K DNA *E4X, L*:. 

K DNA * ffl ^ X 
Ausubel L><r>-fi& {iJ U > h • 7* □ h n - ;u . >r > • 
•*U+j.7-.<x>f*os;- (Current Protocols in 
Molecular Biology), 'J v > ^ • 7 

V ^ x 7 • 7 > K • 7 >f 'J-/>^-t>fx^ 

- as - 

fcfc, -feo-;l/£ 20%3"tr 1 XTBS+ + #?ft5 

it*iSt*Lrt:. f <0^5m^ 1 xTBS+ + 7$ttr 
L, FCSrt< 10% Aof: ERDF**«i 
10me* vy- UtzArtT 5%C0 2 #{ET\ 37"C 

m<« lxTBS+ + fc*ft^«Jl&*tfc*Lfcft* 

\Z h 'J 7* *> > - EDTA * ft ( -> ^ tt) 2 me * *\ 
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